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Embolic coronary occlusion after the arterial switch procedure
Emile A. Bacha, MD, Jose Quinones, MD, Madelyn D. Kahana, MD, Joseph M. Baron, MD, and
Ziyad M. Hijazi, MD, MPH, Chicago, Ill
The arterial switch operation (ASO) for transposition ofthe great arteries (TGA) is currently performed with lowmorbidity and mortality.1,2 Although thromboembolicevents have been described with a number of other
neonatal cardiac repairs,3 they have not been commonly associat-
ed with the ASO. In this report we describe this complication, its
recognition, and its management.
Clinical Summary
A term newborn was diagnosed with D-TGA at an outside hospi-
tal and transported to our unit after he was intubated and started on
prostaglandin infusion. On arrival, he was hypoxemic (saturation
50%) and in cardiogenic shock, with a pH of 6.91. An echocar-
diogram showed D-TGA with the circumflex coronary artery
(LCX) arising from the right coronary artery (RCA), a patent duc-
tus arteriosus, and an intact ventricular septum with a restrictive
patent foramen ovale. Emergency balloon atrial septostomy was
performed after initial resuscitation. The patient’s condition slow-
ly improved thereafter, but his preoperative course was further
complicated by pulmonary sepsis. He was weaned from inotropic
support and cleared his infection before surgical repair. Routine
coagulation parameters were normal for age-adjusted values.
At age 12 days, an ASO was performed. Crossclamp time was
60 minutes, including 7 minutes of deep hypothermic circulatory
arrest for closure of the atrial septostomy. High-dose aprotinin was
used during bypass (loading dose, 170 mL/m2; infusion, 40 mL ·
m–2 · h–1) and stopped at the end of the procedure. A left atrial
(LA) line was not placed. The patient left the operating room on
infusions of dopamine at 5 µg · kg–1 · min–1 and 0.4 µg · kg–1 ·
min–1 milrinone. He recovered very smoothly until 7 hours post-
operatively, when blood pressure and heart rate suddenly dropped.
An electrocardiogram showed no changes from the immediate
postoperative study. An echocardiogram showed isolated severe
left ventricular dysfunction with strikingly preserved right ventric-
ular function. Specific wall motion or coronary flow abnormalities
could not be determined. The chest was therefore reopened in the
intensive care unit for inspection of the myocardium and prepara-
tion for potential extracorporeal membrane oxygenator support.
The myocardium was found to be pink throughout. A serum lac-
tate level measured at this time was 6.6 mmol/L. Urine output
remained brisk. A repeat echocardiogram showed no change. He
was therefore taken to the catheterization laboratory, where an aor-
tic angiogram showed a filling defect in the aortic root with no fill-
ing of the left coronary artery (LCA) and normal RCA/LCX flow
(Figure 1). The patient was thus taken to the operating room,
where the anteriorly located main pulmonary artery was divided to
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expose the ascending aorta. A large organized clot (Figure 2) was
found in the aortic root with one end plugged into the LCA
ostium. The clot was removed. Retrograde cardioplegia was given
through the coronary sinus to flush out any debris. Because it was
unclear whether the entire clot had been removed from the LCA,
the left button was taken down, inspected, sucked out, and reanas-
tomosed in the same location. The patient required 10 µg · kg–1 ·
min–1 dopamine and 0.6 µg · kg–1 · min–1 milrinone to be weaned
from cardiopulmonary bypass (CPB). The LA pressure was 7 mm
Hg. The electrocardiogram was normal. Histologic examination
of the thrombus revealed a predominantly platelet-containing
acute thrombus.
Postoperatively, the prothrombin time was 31.7 seconds, the par-
tial thromboplastin time was greater than 100 seconds, and the
platelet count was 11,000. There was no bleeding. Because of the
profound coagulopathy, the patient received an exchange transfu-
sion with reconstituted whole blood and platelets. The remainder
of his recovery was uncomplicated. A repeat cardiac catheteriza-
tion demonstrated excellent coronary flow. The baby was dis-
charged home on postoperative day 8. At follow-up, he is asymp-
tomatic and thriving 6 months after the repair. A full coagulation
profile, including protein C and S, antithrombin III, factor V
Leiden, VII and VIII, carnitine, sickle cell trait, prothrombin
G20210A, and heparin-induced thrombocytopenia antibodies, was
unremarkable at discharge and at follow-up.
Discussion
The ASO for simple D-TGA is an operation that can be performed
with less than 5% mortality or morbidity. Although a review of all
large published series of ASOs, some including over 1000
patients, failed to disclose documentation of coronary throm-
boembolic events,1,2 the present case provides clear evidence that
this complication can occur after the ASO.
Several risk factors might have contributed to clot formation.
Profound circulatory collapse immediately postpartum, followed
by a slow recovery complicated by sepsis, can predispose neonates
toward abnormal clotting, especially when combined with CPB-
induced coagulopathy.3 A sustained consumptive coagulopathy
after neonatal CPB has been well described.3 The massively
abnormal prothrombin time, partial thromboplastin time, and
platelet counts after the second bypass run are indirect evidence
that a consumptive coagulopathy could have been taking place.
The use of aprotinin could also be incriminated. Although the use
of a high-dose regimen during complex neonatal repairs has been
shown to decrease blood loss, it has also been implicated in
venous, but not arterial, thromboses.4 It is also possible that this
patient’s complicated preoperative course predisposed him to have
the subsequent embolic event. The fact that only minor alterations
of routine coagulation parameters were found preoperatively does
not exclude CPB-induced coagulopathy. A more comprehensive
preoperative hematologic workup was not indicated and would
have likely not altered the management. A further source of left-
sided thromboembolism is the LA line. This patient did not have
an LA line after the initial ASO.
Surgical experience dictates that coronary problems, such as
kinking or external compression by pulmonary artery branches,
for example, should be excluded first and foremost when post-
operative complications arise after the ASO. The present case
adds thromboembolism as a further cause for acute coronary
hypoperfusion. The electrocardiogram and echocardiogram
obtained acutely after the event were singularly unhelpful, as
was surgical inspection of the myocardium. It is of interest that
even retrospective review of the electrocardiogram obtained dur-
ing the event showed no signs of ischemia, casting some doubt
Figure 1. Aortic root injection showing a filling defect in the aor-
tic root (arrow), with excellent flow into the right and left cir-
cumflex arteries but no filling of the left anterior descending
coronary artery.
Figure 2. Organized clot removed from the aortic root on postop-
erative day 1 after an ASO. The finger-like extension (arrow) was
plugging the left coronary ostium.
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on the usual surgical practice of looking at electrocardiographic
changes as a sign of coronary ischemia after ASO.5 The fact that
the LCX was originating from the RCA may have played a role
in this because it was feeding the posterolateral portion of the left
ventricle. Early catheterization is essential because it is the only
available means of conclusively diagnosing a coronary problem
in this setting.
In summary, a coronary embolic event should be suspected in
a patient with acute-onset cardiogenic shock after an uncompli-
cated ASO, even if the electrocardiogram is normal. Prompt car-
diac catheterization and operative removal is essential. Aprotinin
administration might have played a role as a prothrombogenic
agent.
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